The purpose of this investigation was to explore the extent to which employment interview evaluations reflect cognitive ability. A meta-analysis of 49 studies found a corrected mean correlation of .40 between interview ratings and ability test scores, suggesting that on average about 16% of the variance in interview constructs represents cognitive ability. Analysis of several design characteristics that could moderate the relationship between interview scores and ability suggested that (a) the correlation with ability tends to decrease as the level of structure increases; (b) the type of questions asked can have considerable influence on the magnitude of the correlation with ability; (c) the reflection of ability in the ratings tends to increase when ability test scores are made available to interviewers; and (d) the correlation with ability generally is higher for low-complexity jobs. Moreover, results suggest that interview ratings that correlate higher with cognitive ability tend to be better predictors of job performance. Implications for incremental validity are discussed, and recommendations for selection strategies are outlined.
Understanding of the validity of the employment interview has increased considerably in recent years. In particular, a series of meta-analyses has affirmed that the interview is generally a much better predictor of performance than previously thought and is comparable with many other selection techniques (Huffcutt & Arthur, 1994; Marchese & Muchinsky, 1993; McDaniel, Whetzel, Schmidt, & Maurer, 1994; Wiesner & Cronshaw, 1988; Wright, Lichtenfels, & Pursell, 1989) . Moreover, these studies have identified several key design characteristics that can improve substantially the validity of the interview (e.g., structure).
However, much less is understood about the constructs assessed in interviews (Harris, 1989; Schuler & Funke, 1989) . Scattered primary studies have suggested that general factors such as motivation, cognitive ability, and social skills may be commonly captured. For example, Landy (1976) factor analyzed ratings on nine separate dimensions from a structured interview and found three general factors: manifest motivation, communication, and personal stability. Campion, Pursell, and Brown (1988) found a significant correlation between interview evaluations and a cognitive test battery. Schuler and Funke (1989) found that a multimodal interview that included vocational, biographical, and situational questions correlated highly with a social skills criterion. To date, there has been no summary level research in the literature to assess the extent to which these factors are evaluated and their consistency across interviews or their change with interview design (e.g., panel format or level of structure).
Understanding the constructs involved is potentially important. For one thing, there may be overlap between interviews and other selection approaches. The more similar the constructs, the greater the possibility that interviews may duplicate what could be accomplished with less costly paper-and-pencil tests (Dipboye, 1989; Dipboye & Gaugler, 1993; Harris, 1989) . Furthermore, as Hakel (1989) noted, the incremental validity provided by interviews is a key issue in selection. In addition, understanding the constructs involved could lead to general improvements in interview design, including better recognition of which constructs are most effective for particular jobs. Such improvements could ultimately raise the level of validity attainable with interviews.
The purpose of this investigation was to explore empirically the extent to which employment interview evaluations reflect cognitive ability. We felt that cognitive ability was a particularly important construct to study in relation to the interview for two reasons. First, no other construct measures have been shown to predict job performance as accurately or as universally. In addition, intelligence has become a very prominent social issue, as evidenced by publication of The Bell Curve (Herrnstein & Murray, 1994) . We begin with a conceptual discussion of why one would expect interview evaluations to be saturated with cognitive ability. Then, we present and discuss five potential factors that may influence the strength of this relationship.
Cognitive Ability in Interviewer Evaluations
There are at least four reasons why interviewer evaluations are expected to reflect cognitive ability in a typical interview. First, intelligence may be one of a small number of issues that are highly salient in many interview situations. Research suggests that interviewers tend to base their judgments on a limited number of factors (Roth & Campion, 1992; Valenzi & Andrews, 1973) . This is not surprising given general limitations in human information processing (see Solso, 1991) . Moreover, it appears that the judgments behavioral observers make are typically guided by overall impressions (Kinicki & Lockwood, 1985; Srull&Wyer, 1989) . Thus, many interviewers may be focusing on a limited number of general themes, such as whether the applicant has the appropriate background, can fit in with other employees, and is bright enough to learn the job requirements quickly. In turn, their general impressions along these themes are likely to have considerable influence on the final evaluations.
Second, applicants with greater cognitive ability may be able to present themselves in a better light than applicants with lower cognitive ability. Applicants clearly engage in impression management behaviors (Gilmore & Ferris, 1989) , using techniques such as ingratiation, intimidation, self-promotion, exemplification, and supplication (Jones & Pittman, 1982; Tedeschi & Melburg, 1984) . Those with greater cognitive ability may be better at knowing which strategies are most likely to succeed in that situation and when to back off from such strategies (see Barren, 1989 ). At a more general level, the link between impression management and cognitive ability is highlighted in a relatively new theory of intelligence (see Gardner & Hatch, 1989) . In his theory, Gardner maintains that interpersonal skills, namely the capacity to discern and respond appropriately to other people, are one form of intelligence.
Third, at least some of the questions commonly asked in employment interviews could elicit ability-loaded responses. For example, questions of a more technical nature are likely to be answered more effectively by applicants with higher cognitive ability. These applicants probably are able to think in more complex ways and have a greater base of retained knowledge from which to work. Abstract questions may also be answered more effectively by applicants with higher cognitive ability. For example, two of the most frequently asked questions are, "What do you consider your greatest strengths and weaknesses?" and "What [college or high school] subjects did you like best and least?" (see Bolles, 1995) . More intelligent applicants may be better at thinking through such questions and giving more desirable responses.
Fourth, cognitive ability may be indirectly captured through background characteristics. Intelligence, more so than any other measurable human trait, is strongly related to many important educational, occupational, economic, and social outcomes ("Mainstream science," 1995) . Thus, on average, more intelligent people are likely to have more and better education, greater social and economic status, and better previous employment. Such information, whether it is reviewed before the interview or emerges during the interview, could influence interviewers' ratings in a favorable manner. For example, researchers (Dipboye, 1989; Phillips & Dipboye, 1989) have found that preinterview information can strongly influence both the interview process and subsequent ratings. In general, the more influence background information has on the ratings, the greater the chance that these ratings will reflect cognitive ability.
In summary, it appears that a number of mechanisms by which interview ratings can become saturated with cognitive ability. One of these mechanisms, interviewer evaluation of applicants' ability to learn job requirements quickly, represents a relatively direct measurement of the ability construct. Each of the other three mechanisms represents more of an indirect influence from ability. In particular, cognitive ability influences applicant behavior during the interview, generation of responses, and background characteristics, all of which in turn influence the final ratings. It should also be noted that these four mechanisms are not mutually exclusive in that more than one may be operating in a given situation. of interview structure are standardization of the questions and standardization of the evaluative criteria (Huffcutt & Arthur, 1994) . Standardizing the questions effectually establishes a common content across all of the interviews, because interviewers are no longer free to ask whatever questions they wish. Typically, this content is based on some type of job analysis (Campion et al., 1988) . Standardizing the evaluative criteria focuses the evaluations more directly on the actual content, thereby reducing the influence of global impressions and resulting in more relevant and differentiated ratings.
Whereas these aspects of structure increase reliability and validity (Conway, Jako, & Goodman, 1995; Huffcutt & Arthur, 1994) , their effect on the constructs assessed is less clear. On one hand, they may actually decrease the correlation with ability because they limit the influence of background information, general impressions of intelligence, and possibly impression management behaviors as well. On the other hand, because the questions are used consistently across all applicants, there is the potential for a fairly high correlation if that type of question does load on ability. In short, a structured interview does not automatically imply that certain constructs such as ability will be reflected in the ratings. Rather, the above line of reasoning suggests that the correlation with ability could be either higher or lower than that typically found in unstructured interviews, depending on the type of question used. Moreover, the above reasoning also suggests that even if the correlation is somewhat similar, structured interviews are likely to reflect ability for different reasons than unstructured interviews. Namely, the nature of the questions is likely to be the dominant factor with structured interviews, whereas other factors such as impression management behaviors and background characteristics probably assume a more prominent role with unstructured interviews.
In fact, several different types of questions have been used in structured interviews. For example, a situational interview question (Latham, Saari, Pursell, & Campion, 1980) involves presenting applicants with a hypothetical job-related situation, to which they must indicate how they would respond. A behavior description interview question (Janz, 1982) involves asking applicants to describe some real situation from their past relevant to the job for which they are applying. Other types have been used as well, including job knowledge, job simulation, and worker requirement questions (Campion et al., 1988) .
In comparison, there may be important differences among the various types of questions in terms of how much they assess cognitive ability. For instance, situational interview questions are thought to load more heavily on verbal and inductive reasoning abilities than behavior description questions (Janz, 1989) because applicants most likely must think through and analyze each situation. Job knowledge questions should also load somewhat on ability because causal analyses of performance ratings have suggested that the most direct effect of intelligence is on acquisition of job knowledge (Borman, White, Pulakos, & Oppler, 1991; Schmidt, Hunter, & Outerbridge, 1986) .
In summary, the first potential moderator of the interview-ability correlation is the level of structure. Structured interviews tend to be more reliable than unstructured interviews and could correlate more highly with an ability measure because of this psychometric advantage. However, after accounting for differences in reliability, we predicted that there would be little or no difference in ability saturation across levels of structure. The basis for our prediction was that looking at structure by itself tends to collapse across content, which should make the extent of ability in the evaluations at least somewhat similar.
The second potential moderator is the content of the questions. We predicted that differences in the magnitude of the interview-ability correlation would begin to emerge when interviews at various levels of structure were further broken down by content. For high-structure interviews, we predicted that interviews containing situational and/or job knowledge questions would be more saturated with ability than interviews that were based on other types of questions such as past behavior. For lowstructure interviews, we similarly predicted that asking hypothetical and/or technical questions would increase the extent to which evaluations reflect ability. (Although, as noted below, we were not able to test low-structure interviews because of a lack of information regarding their content.) Third, allowing interviewers access to cognitive ability test scores may influence the extent to which their ratings reflect ability. As noted above, preinterview information can have considerable influence on both the interview process and postinterview evaluations (Dipboye, 1989; Phillips & Dipboye, 1989) . Seeing ability test scores may cause interviewers to form an early impression of applicants' intellectual skills. In turn, this could affect their final ratings either directly or through impression-confirming behavior during the interview. Alternately, access to ability scores may simply make the general issue of intellectual capability even more salient, thus increasing the focus on it during the interview. We predicted that making ability test scores available would increase the degree to which interviewer evaluations reflect cognitive ability, at least for low-structure interviews. With highstructure interviews, the constraints on the questions and the evaluation process could minimize any influences that arise from seeing ability test scores.
Fourth, the interview-ability correlation may vary ac-cording to the complexity of the job for which the applicants are applying. Jobs differ widely in complexity, and jobs of greater complexity generally require a higher level of mental skills ("Mainstream science," 1995) . Such a tenet is supported empirically by the finding that the validity of ability tests tends to increase with the level of complexity (Gandy, 1986; Hunter & Hunter, 1984; McDaniel, 1986) . Therefore, it is posited in an interview that the interviewers recognize the increased necessity for such skills with more complex jobs, and they place more emphasis on their assessments. Such a tenet assumes that interviewers not only recognize a job as being of high complexity but also successfully incorporate ability into their assessments. In general, we predicted that the correlation with ability would be greater with interviews for more complex jobs. Finally, there may be an association between the magnitude of the interview-ability correlation and the magnitude of the validity coefficient (i.e., the correlation between interview ratings and job performance). Research suggests that cognitive ability is a strong and consistent predictor of job performance (Hunter & Hunter, 1984) . Accordingly, it can be argued that the more saturated the ratings are with ability, the higher the resulting validity of those ratings is likely to be. Alternately, it can be said that interviews become more valid when they capture cognitive ability. Thus, we predicted that in general, ratings that correlate more highly with cognitive ability should be more valid predictors of job performance. Such a prediction is relevant to all jobs regardless of complexity because cognitive ability is still a valid predictor, even for low-complexity jobs.
Method

Search for Primary Data
We conducted an extensive search for interview studies that reported a correlation between interview ratings and some type of cognitive ability test. Datasets from previous meta-analyses were prime sources for locating studies (Huffcutt & Arthur, 1994; McDaniel et al., 1994; Wiesner & Cronshaw, 1988) . Supplemental inquiries were also made of prominent researchers in the interview area in order to obtain any additional studies not included in the above datasets.
Two main criteria were used in deciding which of the studies reporting an interview-ability correlation would be retained. First, the interview had to represent a typical employment interview. Eight studies did not meet this criteria and were excluded. Three of these involved a procedure known as an extended interview, where the interview is combined with several assessment center exercises (Handyside & Duncan, 1954; Trankell, 1959; Vernon, 1950) . Two studies used objective biographical checklists rather than true interviews (Distefano & Pryer, 1987; Lopez, 1966) . One interview was designed deliberately to induce stress (Freeman, Manson, Katzoff, & Pathman, 1942) .
Finally, in two studies interviews were used as an alternate method to assess job proficiency (Hedge & Teachout, 1992; Ree, Earles, & Teachout, 1994) . Second, a study had to provide sufficient information to allow coding on a majority of the five moderator characteristics. Three studies did not report sufficient information and were dropped (Conrad & Satter, 1945; Darany, 1971; Friedland, 1973) . In total, we were able to locate 49 usable studies after application of the above decision rules, with a total sample size of 12,037.
Such a dataset is notable given the general difficulty in finding studies that report correlations among predictors (Hunter & Hunter, 1984) . These studies represented a wide range of job types, organizations, subjects, and interview designs. Sources for the studies were similarly diverse and included including journals, unpublished studies, technical reports, and dissertations. Thus, we were reasonably confident that these studies represented a broad sampling of employment interviews.
As expected, there was considerable diversity among the ability measures to which interview ratings were correlated. To better understand the ability measures used, we compiled some summary statistics. Of the 49 studies in our dataset, 11 (22.4%) used a composite test such as the Wonderlic Personnel Test (Wonderlic, 1983) where various types of ability-loading questions (e.g., math, verbal, and spatial) are combined into one test. In 31 of the studies (63.3%), separate subtests of individual factors were administered and these scores were then combined to form a composite. Lastly, in 7 of the studies (14.3%), separate subtests of individual factors were administered, but no ability composite was formed.
In general, we felt that the first two categories of tests listed above were all reasonable (albeit not perfect) measures of general cognitive ability. In the first category, the test itself was a composite of individual factors, and in the second category, a composite was formed from individual subtests. We had some concern about the third category because no composite was formed. However, eight studies from the second category reported ability correlations with individual factors, as well as with the composite ability measure. Our analysis of these eight studies suggested that the highest individual correlation was a fairly accurate estimate of the composite correlation. In particular, the highest individual correlation from these studies correlated .98 (p < .0001) with the composite correlation. Thus, we took the highest individual correlation in these seven studies.
Coding of Study Characteristics
Level of interview structure was coded with a variation of the framework developed by HufFcutt and Arthur (1994) . They identified four progressively higher levels of question standardization, which Conway et al. (1995) later expanded to five. They also identified three progressively higher levels of response evaluation. We combined various combinations of these two aspects of structure into three overall levels corresponding to low, medium, and high. Studies were classified as low structure if there were no constraints or very limited constraints on the questions and the evaluation criteria. Studies were classified as medium structure if there were a higher level of constraints on the questions and responses were evaluated along a set of clearly defined dimensions. Finally, studies were classified as high structure if there were precise specifications in the wording and in the number of questions without variation or with very limited flexibility to choose questions and probe, and the responses were evaluated individually by question or along multiple dimensions.
We also attempted to code both medium-and high-structure interviews by type of question or content. Studies were classified as situational if most or all of the questions involved presentation of job-related scenarios to which the applicants indicated how they would respond. Similarly, studies were coded as behavior description' if most or all of the questions involved asking applicants to describe actual situations from their past that would be relevant to the job for which they were applying. Although a number of studies clearly fell into one of these two categories, there were two studies that used more than one type of question. Campion, Campion, and Hudson (1994) had both a situational section and a past behavior section. Furthermore, Campion et al. (1988) used a combination of situational, job knowledge, job simulation, and worker requirement questions. In the former case, we coded the two sections as separate studies because the two types of questions were not mixed (i.e., one section was given and then the other), and separate information on the correlation with ability was provided. In the latter case, the question types were mixed, and separate information was not provided. Harris (1989) denoted this mixture of four question types as a comprehensive structured interview. We coded this study as comprehensive but did not analyze it as a separate content category because there was only one of its type.
Although it is obviously possible for studies that use a particular type (or a combination) of questions to be of medium structure, most tend to be of high structure. The most likely exception is with behavior description studies because the design allows for considerable interviewer discretion (Janz, 1982) . In our dataset, all of the studies for which we could make a content classification were of high structure, including the behavior description ones. Consequently, for the medium-structure studies, we attempted to make a simple dichotomous classification. Specifically, studies were coded as to whether at least some technical, problem-solving, or abstract reasoning (e.g., situational) questions were systematically included.
In effect, content was a nested variable operating under structure in this investigation, in that it had different categories at different levels of structure (see Keppel, 1991 , for a discussion of nested variables.) Such nesting did not present a problem because our initial hypothesis was that differences in ability saturation would emerge when interviews at various levels of structure are further broken down by content. No distinction of content was made with low-structure interviews because information regarding the types of questions asked by the interviewers was generally not provided.
Availability of ability test information was coded as a dichotomy. Specifically, studies were coded as to whether interviewers had access to cognitive ability test scores at any time during the interview process.
Job complexity was coded with a three-level framework developed by Hunter, Schmidt, and Judiesch (1990) . This framework is based on ratings of "Data and Things" from the Dictionary of Occupational Titles (U.S. Department of Labor, 1977) and is a modified version of Hunter's (1980) original job complexity system. Specifically, unskilled or semiskilled jobs such as truck driver, assembler, and file clerk were coded as low complexity. Skilled crafts, technician jobs, first-line supervisors, lower level administrators, and other similar jobs were coded as medium complexity. Finally, jobs such as managerial, professional, and those involving complex technical set-up were coded as high complexity. As Gandy (1986) noted, job complexity classifications essentially reflect the information-processing requirements of a position, and they do not capture the complexities relating to interactions with people.
The validity coefficient of the interview was recorded as reported in the studies and were uncorrected for artifacts. We included only coefficients involving job performance criteria because mixing performance and training criteria did not seem appropriate, and there were too few training coefficients to do a separate analysis. Also, coefficients representing overall ratings on both the interview and performance criteria were preferred. If not presented, the coefficients for the individual dimensions were averaged. In cases where multiple performance evaluations were made, typically in situations where more than one appraisal instrument was used, the resulting validity coefficients were averaged.
Whereas the above five factors constituted the independent (i.e., moderator) variables, the dependent variable in this investigation was the degree to which ability was reflected in the interview ratings. We recorded the observed (uncorrected) correlation between interview ratings and ability test scores. Preference was given to correlations involving overall interview ratings rather than individual dimensions and to correlations involving a composite ability score rather than individual ability factors. As noted above, when correlations were reported only for individual ability factors, we took the highest individual correlation as an estimate of the correlation with the ability composite.
As expected, some of the studies did not report enough information to make a complete coding on all of the above characteristics. In these cases, we made a concerted attempt to contact the authors directly to obtain further information. Although this was not always possible, we did manage to reach a number of them and were able to make additional codings. In total, we were able to code all 49 (100%) of the studies for level of struc-ture, 46 (94%) for availability of ability scores, 49 (100%) for job complexity, 41 (84%) for the validity coefficient, and 49 (100%) for the interview-ability correlation. Regarding content, we were able to code 18 high-structure studies as having situational, behavior description, or comprehensive content, and 19 medium-structure studies as containing some or no deliberate cognitive content. Thus, in total we were able to code 37 studies for content (76%). Overall, these results indicate that with the additional information obtained, we were able to code most studies on most variables.
To ensure accuracy of coding, we independently coded every study on the above characteristics. Differences were then investigated and resolved by consensus. In select cases, the authors of the study were contacted for verification. The correlations between our initial set of ratings (before consensus resolution) were .90 for structure, .71 for availability of ability scores, 1.00 for interview content, .89 for job complexity, .98 for the validity coefficient, and .95 for the interview-ability correlation (p < .001). The somewhat lower correlation for availability of ability scores was due to the same coding difference on a set of three studies from one researcher, who was subsequently contacted for verification. Excluding these three studies, the correlation was .90. In summary, these data suggest that the coding process was reliable across raters. Moreover, the above numbers are underestimates of the true reliability of the final dataset because all differences were investigated and resolved. 
Preliminary Assessment of the Variables
Before conducting the actual analyses, we did some preliminary evaluation of the study variables. The first purpose of these evaluations was to ensure that all variables had sufficient variability to allow meaningful analyses because low variability would restrict assessment of a variable and reduce the power to find a true effect. In the case of the four variables comprised of distinct levels or categories (i.e., structure, content, ability score availability, and job complexity), we compiled the number and percent of data points at each level or category. Distributions for these variables are shown in Table 1 . As indicated in Table  1 , the variables in general appeared to have adequate variability. Availability of ability test scores had the most nonuniform distribution, where scores were withheld from interviewers much more often than they were made available. Although, as noted below, the total sample size for the six studies where scores were made available was 2,455.
For the two variables that were continuous, namely the interview-ability correlations and the performance validity coefficients, we computed simple,statistics. The interview-ability correlations ranged from-.09 to.74 (M = .25,SD= .19).The validity coefficients ranged from .00 to .51, (M = .27, SD = .12). Both of the continuous variables appeared to have acceptable variability.
The second purpose of the preliminary analyses was to determine whether the five moderator variables were reasonably independent of each other. Intercorrelation (i.e., multicollinearity) among these variables would make it difficult to isolate the individual effects of the variables involved and could necessitate modifications to the approach used for the analyses of the interview-ability correlations. Multicollinearity was assessed through both formation of a matrix of simple correlations and by computation of the variance inflation factor (VIF) for each variable (Freund & Littell, 1991) . The intercorrelation matrix gives the simple correlations among the variables, whereas the VIF's indicate the overall overlap between one independent variable and all of the other independent variables. As Myers (1990) noted, VIF values exceeding 10 indicate serious collinearity. Results are presented in Table 2 , which shows no correlation above .5, and only one correlation was in the .4 range, with structure and ability score availability correlating -.46. Such a correlation is not surprising because many of the high-structure techniques routinely withhold test information. Availability of ability scores also correlated -.29 with job complexity, indicating a tendency for scores to be made available more often for lower complexity jobs. The VIFs in Table 2 were all of a relatively low magnitude, with none reaching the critical level suggested by Myers (1990) .
In summary, it appears that collinearity was not a serious problem in this investigation. Neverthess, we took a closer look at availability of ability test scores because it was involved in the two highest simple correlations and had the highest VIF. Of the six studies where ability scores were made available, three were of low structure and three were of medium structure; four were of low complexity, and one each of medium complexity and high complexity. Although such collinearity is not of sufficient concern to warrant modifying the planned analyses, we decided to conduct supplementary analyses for structure and job complexity by removing the studies where test scores were made available.
Lastly, it should be noted that content was not included as a 
Meta-Analysisfor the Average Level of Ability Saturation
We first attempted to estimate the average level to which interview ratings reflect cognitive ability, collapsing across all study types, designs, and characteristics. We started by computing the sample-weighted mean of the observed (i.e., uncorrected) correlations between interview ratings and ability test scores. Computations were performed with a statistical analysis software (SAS) program developed by Huffcutt, Arthur, and Bennett (1993) .
We used a modified version of sample weighting in this investigation because of our concern about a handful of studies dominating the analysis. For example, two relatively old military studies (Reeb, 1969; Rhea, Rimland, & Githens, 1965) combined would have contributed over 26% to the overall sample size. Such reliance on a few studies goes counter to the basic logic of meta-analysis, which is to avoid placing too much emphasis on any individual study . Moreover, because of the sparse information on artifacts reported in interview studies, an unusually large but unreported level of an artifact such as range restriction in one of the larger sample studies could have skewed the results considerably.
Accordingly, we used a 3-point weighting system for our analyses. Specifically, studies were weighted as 1 if the sample size was 75 or less, 2 if the sample size was between 75 and 200, and 3 if the sample size was 200 or more. The number of studies at each of the three weights was 14, 18, and 17, respectively. Such a weighting scheme retained the general notion that larger samples are more credible than smaller samples, but it also ensured that no one study contributed any more than three times any other study to the results. After computing the sample-weighted mean of the observed correlations, we corrected it for range restriction in the interview by using the artifact distribution approach . Because there was not enough information provided in the studies to form an artifact distribution for range restriction, we used data from a larger interview meta-analysis. Specifically, we used the mean range restriction ratio of .74 found by Huffcutt and Arthur (1994) . This value is very similar to the mean range restriction ratio of .68 reported by McDaniel et al. (1994) in their interview meta-analysis, albeit slightly more conservative. Squaring the resulting corrected mean correlation provided an estimate of the average proportion of variance in observed (and unrestricted) interview ratings that was common with ability test scores.
Then, we further corrected the mean correlation for measurement error in the ability tests by using an average reliability of .90, a value that seemed reasonably representative of these tests in general (see Wechsler, 1981; Wonderlic, 1983 ). Squaring the mean correlation then yielded an estimate of the average proportion of variance in observed, unrestricted interview ratings that represented the construct cognitive ability. Finally, we corrected for measurement error in interview ratings. Wiesner and Cronshaw (1988) found average reliabilities of .61 and .82 for studies with low-and high-structure respectively. Therefore, we used .715 as the average interview reliability (i.e., the mean of the two values). Squaring the resulting mean correlation provided an estimate of the average proportion of variance in true interview ratings (i.e., unrestricted and without measurement error) that represented the construct cognitive ability (see Kaplan & Saccuzzo, 1993 , who discussed true versus observed test scores).
Additionally, we attempted to determine the stability of the interview-ability relationship across different interviews. We started by computing the sample-weighted variance in the observed interview-ability correlations. Then, we computed the variance attributable to sampling error and added to this the variance attributable to study-to-study differences in the level of range restriction, again with the artifact data from Huffcutt and Arthur (1994) . The variances from these two artifact sources were then totaled, divided by the observed variance, and multiplied by 100. The result was the estimated percentage of variance in the interview-ability correlations that was attributable to artifacts. As noted, the likelihood of other variables moderating a relationship is fairly low if at least 75% of the variance is accounted for by artifacts. However, our estimate of the percentage of variance accounted for was probably conservative because at least some variance may have resulted from use of different ability tests and different ability factors.
Meta-Analyses for the Five Moderator Variables
For each moderator variable, we sorted the studies into Jhe various categories of that variable and conducted a separate meta-analysis for each with the procedures and values described above. The following caveats should be noted. First, for interview structure and content, we corrected the low-, medium-, and high-structure studies for measurement error in the interview separately by using the more precise estimates from Wiesner and Cronshaw (1988) . Specifically, we used .61 for low structure, .715 (the average) for medium structure, and .82 for high structure. These corrections were more accurate than uniformly using the average value, and with regard to structure, this allowed us to analyze whether there really were differences in ability saturation across levels of structure after accounting for differences in reliability.
Second, it was also necessary to categorize the uncorrected validity coefficients because they were continuous. Muchinsky (1993) noted that a validity coefficient of .30-.40 is desirable in validation studies. Accordingly, we categorized studies as high validity if their coefficient was .30 or higher. The remainder of the studies were classified either as low or medium validity. In particular, we classified studies as low if their validity coefficient was less than .20 and medium if their validity coefficient was between .20 and less than .30. In total, 13 studies were classified as low, 9 as medium, and 19 studies as high. The remaining 8 studies did not report a validity coefficient.
In regard to the validity coefficients, it is important to note that at least a few of the studies in the two lower validity categories may have been inadvertently classified because of artifacts. Specifically, unusually high levels of an artifact such as range restriction or criterion unreliability could have made a study with a higher level of validity appear to have a lower level. For example, a study with high validity in reality could have ended up in the medium-or even the low-validity category. Inclusion of such studies in the lower validity categories would tend to dilute any underlying differences in the interview-ability correlation. Thus, our results may have slightly underestimated true differences in ability saturation among levels of structure.
Lastly, we decided to do supplementary analyses for structure and job complexity. To remove any possible confound from availability of ability test scores, we reran the analyses as described above after removing the six studies where ability scores were made available to the interviewers.
Results
The mean sample-weighted correlation between interview ratings and cognitive ability test scores across all 49 studies was .25. Correcting for range restriction in the interview scores increased the mean correlation to .32, indicating that approximately 10.2% of the variance in the observed, unrestricted interview ratings was common with ability test scores. Correcting for measurement error in the ability tests further increased the mean correlation to .34, indicating that approximately 11.6% of the variance in observed, unrestricted interview ratings reflected the construct cognitive ability. Lastly, correcting for measurement error in the interview resulted in a mean correlation of .40, indicating that approximately 16.0% of the variance in interviews (at a true score level) represented the construct cognitive ability.
The sample-weighted variance across the observed interview-ability correlations was .033676. Variance from sampling error was estimated to be .003610, whereas variance from study-to-study differences in range restriction was estimated to be .002072. Combined, these two artifacts accounted for only 16.9% of the variance in the observed correlations. Thus, it appeared that other variables moderated the extent to which ability was reflected in the interview ratings.
Results for the five moderator variables are summarized in Table 3 , where Contrary to our prediction of little or no difference, the interview-ability correlation is shown to decrease as the level of structure increases. After final correction for interview reliability, the interview-ability correlations were .52, .40, and .35, respectively, for low, medium, and high structure. Therefore, the percentage of variance in true interview ratings representing the construct cognitive ability was 27.0, 16.0, and 12.3, respectively. The same inverse relationship was found with observed interview ratings (i.e., without correction for range restriction, test reliability, or interview reliability), although, as expected, the magnitude of the differences were smaller. Consistent with our prediction, differences in ability saturation emerged when interviews at various levels of structure were further broken down by content. For highstructure interviews, situational interviews correlated more highly with ability than behavior description interviews. The fully corrected correlations were .32 and .18, respectively; the corresponding percentages of variance associated with cognitive ability were 10.2 and 3.2, respectively. For medium-structure interviews, deliberate inclusion of at least some cognitive content did appear to increase reflection of ability in the ratings, although the magnitude of the difference was not nearly as pronounced as for high-structure interviews.
As we predicted, making ability test scores available to interviewers appeared to increase the extent to which ability was reflected in their evaluations. After all corrections, the interview-ability correlation was .38 when scores were not made available and .59 when they were made available. Therefore, the corresponding percentages of variance in true interview ratings representing the construct cognitive ability were 14.4 and 34.8, respectively. These findings may relate primarily to low-and medium-structure interviews and to low-complexity jobs.
Similar to the results for structure and contrary to our prediction, we discovered that the extent of ability saturation was inversely related to job complexity. Interviews Note, obs = correlation between interview ratings and test scores; rr = correlation corrected for range restriction in the interview, rr-t = correlation corrected for range restriction in the interview and measurement error in the ability tests; true = correlation further corrected for measurement error in the interview. a Accounted for by artifacts of sampling error and study-to-study differences in level of range restriction.
for low-complexity jobs had the highest interview-ability mean correlation, whereas the mean correlation for medium-complexity jobs was slightly higher than that for high-complexity jobs. In particular, the final mean correlations were .58, .34, and .32, respectively, indicating that the percentages of variance in true interview ratings representing the construct cognitive ability were 33.6, 11.6, and 10.2, respectively. As predicted, interviews with high criterion-related validity tended to have more cognitive ability reflected in their ratings. The final mean correlation for the high-validity studies was .56, indicating that on average about 31.4% of the variance reflected ability. The mean interview-ability correlations for low-and medium-validity studies were .31 and .29, respectively and the corresponding percentages of variance were 9.6 and 8.4, respectively. It is surprising that the mean correlation for the medium-validity studies was slightly lower than that for low-validity studies, as it was expected to fall between the low and high means. Follow-up analysis suggested one possible explanation. The six studies where ability test scores were made available were split between the lowand high-validity categories, with none falling in the medium-validity category. Because making these scores available does appear to increase saturation of ability, the lack of such studies in the medium category may have reduced the interview-ability correlation relative to the other two categories. The reason our preliminary analyses for multicollinearity among the moderator variables did not detect this situation is that the relationship between validity and test score availability was nonlinear (i.e., high, low, high).
In terms of variability, the percentage of variance accounted for by artifacts tended to increase somewhat when studies were broken down by the five moderator variables. Across all 15 moderator categories (see Table  3 ), the average percentage of variance accounted for was 30.0, considerably higher than the initial value of 16.9 for the overall analysis. The percentage of variance accounted for was the highest for content, confirming its important role in moderating the extent to which interview evaluations reflect cognitive ability.
However, few of the moderator categories reached the commonly cited level at which the presence of other moderator variables can largely be ruled out (i.e., the 75% rule). In general, we did not expect the percentage of variance accounted by artifacts to be particularly high for any one moderator variable, because looking at one variable collapses across all of the other variables. Of course, the ideal solution would be to group studies by combinations of moderator characteristics (e.g., high structure or low complexity) and then reanalyze the per- Note, obs = correlation between interview ratings and test scores; rr = correlation corrected for range restriction in the interview; rr-t = correlation corrected for range restriction in the interview and measurement error in the ability tests; true = correlation further corrected for measurement error in the interview. a Accounted for by artifacts of sampling error and study-to-study differences in level of range restriction.
centage of variance accounted for by artifacts. Given the relatively large number of moderator variables in this investigation, we could not have done this easily because there would be a small number of studies in many of the combinations. However, we did find a few combinations with enough studies to do at least somewhat meaningful analyses. The percentage of variance accounted for in these combinations was generally much higher. For example, there were 11 studies that had medium structure, medium complexity, and no availability of test scores. The percentage of variance accounted for was 50.3 in this grouping. With further breakdown by content, the percentage of variance accounted for across the studies with no deliberate cognitive content was 85.4 and 69.6 across the studies with some cognitive content. Similarly, there were 10 studies that had high structure, medium complexity, and no availability of test scores. The percentage of variance accounted for was 58.0 in this grouping. With further breakdown by content, the percentage of variance accounted for was 100.0 in the situational studies and 93.2 in the behavior description studies.
Results of the two supplemental analyses are presented in Table 4 . Comparison with results in Table 3 suggests that the overall pattern of ability saturation did not change. Both structure and job complexity still had inverse relationships with ability, even after removal of the studies where ability scores were made available. However, for both variables, there was a noticeable decrease in the magnitude of the differences among levels. For example, the difference in the final interview-ability correlation between low and high structure was originally . 17 (.52-.35) , which dropped to .09 (.44-.35) after removal of the studies where ability scores were made available. Similarly, the difference between low and high complexity dropped from .26 (.5S-.32) to .20 (.50-.30) . Thus, overall conclusions did not change, but the collinearity between ability score availability and structure and job complexity nevertheless appeared to have at least some influence on the results. In general, these findings underscore the importance of assessing intercorrelations among the study variables when conducting a meta-analysis, especially because such intercorrelations are not uncommon and could be much higher than those found here.
Moreover, the supplementary analysis for structure provided an additional insight into the interview-ability relationship. Although we had predicted that making ability test scores available would increase the interviewability correlation, we also had noted that the effect of seeing these scores could diminish at higher levels of structure from the constraints on the questions and the evaluation process. Eliminating the studies where scores were available changed the final mean interview-ability correlation for low structure from .52 to .44, a difference of .08. The average interview-ability correlation for medium structure changed from .40 to .36, a difference of only .04. In short, removing the studies where ability scores were available had less effect on medium-structure studies than on low-structure studies. Overall, this finding may suggest that influences from seeing test scores decrease as the level of structure increases.
Discussion
Results of this investigation confirm that employment interview evaluations tend to reflect cognitive ability. The mean corrected interview-ability correlation was .40, suggesting that on average about 16% of the variance in interview constructs represents cognitive ability. Such a level is high enough to suggest that correlation with ability should be a consideration in interview design. It also highlights the importance of continued research into other constructs such as interpersonal skills and motivation. Construct validation could very well be the next major thrust of interview research, as empirical validity has been for the last decade or so.
The findings here are important because it appears that interviews which correlate higher with ability also tend to be better predictors of job performance. And, this relationship appears to generalize across level of structure. That is, low-structure interviews with more ability saturation tend to have higher validity than low-structure interviews with less saturation, medium-structure interviews with more ability saturation tend to have higher validity than those with less saturation, and high-structure interviews with more ability saturation tend to have higher validity than those with less saturation. Such a finding is not surprising given the large body of research indicating that mental ability tests are one of the best and most consistent predictors of job performance (Hunter & Hunter, 1984) .
We identified several characteristics that appear to influence the extent to which interview ratings reflect cognitive ability. For example, making ability test scores available to interviewers tends to increase the extent to which ability is reflected in their evaluations, particularly for low-structure interviews. However, we found less of an effect for medium-structure interviews and were not able to test the effect on high-structure interviews.
Another characteristic that appears to affect the extent to which ability is captured in interview evaluations is job complexity. Somewhat surprisingly, on average we found that ratings for low-complexity jobs were considerably more saturated with ability than those for medium-or high-complexity jobs. Such a finding might appear to present a paradox because prior research (Hunter & Hunter, 1984) suggested that cognitive skills become increasingly important as the level of complexity increases. However, it is important to note that these results concerned degree of association rather than mean levels. In particular, they suggested that interview ratings for lowcomplexity jobs were much more closely linked to cognitive ability (i.e., higher ratings and higher scores; lower ratings and lower scores), not that applicants for lowcomplexity jobs as a whole scored better on the ability tests.
Thus, although cognitive skills most likely do become increasingly important with higher complexity jobs, intellectual differences among applicants are not as strongly reflected in the interview ratings. Interviewers could simply be assuming that most applicants for complex jobs already possess a respectable level of intelligence; therefore, they focus their evaluation on other areas such as motivation and interpersonal skills. It is also possible that differences in intelligence are much less apparent among applicants for more complex jobs, either because of a narrower range or to better impression management skills. For example, many jobs of higher complexity require a fairly high level of education. This tends to screen out applicants with lower cognitive ability. In any respect, preliminary analyses of the study variables suggest that our findings for job complexity cannot be attributed to differences in the level of structure among the levels of job complexity. Additionally, our supplementary analysis suggests that the inverse relationship between complexity and ability holds up even after the tendency for ability scores to be made available to interviewers more often for low-complexity jobs is taken into account.
Also surprising were our results for interview structure. Some researchers have suggested that structure increases ability saturation and even that structured interviews represent little more than verbally administered intelligence tests (e.g., Hunter & Hirsh, 1987) . Our findings suggest the opposite. Specifically we found that the extent of cognitive ability reflected in interview evaluations tends to decrease as the level of structure increases.
However, our finding of an inverse relationship between structure and ability must be qualified by taking content into account. We noted above that the content of a structured interview could affect the extent of ability in the ratings, making it either high or low. That appeared to be the case, and in particular, we found fairly low-ability saturation for most of the situational interviews (about 10% at a construct level) and even less for the behavior description interviews (about 3% at a construct level). Yet, there were a handful of high-structure studies that were considerably more saturated with ability (generally over 60% at a construct level).
The direct implication of the above is that it may be possible to develop high-structure interviews that correlate either very high or low with cognitive ability. Exactly why these handful of studies correlated so much more highly with ability is not known at the present time, and it should definitely be pursued in future research. It could possibly relate to the method of job analysis (e.g., workeroriented vs. job-oriented; see Campion, Palmer, & Campion, 1995) or the manner in which the questions were written. Latham and Saari (1984) noted that the process of writing questions from a job analysis amounts to "literary license." In turn, this might suggest that question development processes may be as influential as the intent of the questions (i.e., which dimension each question was designed to assess).
Knowing how to develop high-structure formats, such as situational and past behavior interviews, that can be either high or low on ability would then allow researchers to customize the interview to the situation. If an ability test is also to be used in selection, then the researcher could attempt to minimize ability saturation in the interview in order to increase the probability that it will have incremental validity. If an organization chooses not to use an ability test for legal or other reasons, then the researcher might attempt to maximize ability saturation in order to increase the probability that the interview will be a valid predictor of job performance.
One point about interview structure needs to be clarified. Given the findings that ability saturation tends to increase validity and ability saturation is inversely related to structure, it might be concluded that low-structure interviews are better than high-structure interviews because they tend to be more saturated with ability. However, that is not the case, as the structured interviews in our dataset did had higher overall validity than the unstructured interviews. Why then do structured interviews have higher validity when they are typically less saturated with ability? Possibly, structured interviews are better at assessing other constructs that are also related to validity. For example, Bosshardt (1992) developed a behavior description interview that correlated .00 with an ability test but had an uncorrected validity coefficient of .36.
Isolating what other constructs structured interviews are commonly capturing could very well be the next major breakthrough in construct research. Empirically, factor analyzing the questions in a structured interview may isolate the constructs. This in turn could be identified by content and then individually correlated with performance criteria. For example, certain questions that assess a generalized motivation factor may emerge.
A number of directions for future research emerged from this investigation. Some have already been mentioned, particularly in regard to continued construct research. Another area is to identify what drives capturing of ability with low-structure interviews, whether it is direct assessment of applicants' ability to learn job requirements quickly, applicant impression management skills, the type of questions asked, or more indirect influences from background characteristics. It would be interesting to see how much effect individual differences among interviewers can have on the relative influence from these sources.
A related area for future research involves the issue of adverse impact. Certain minority groups consistently score lower on cognitive ability tests, generally about one standard deviation (Hunter & Hunter, 1984) . Because structured interviews appear to provide comparable validity (Huffcutt & Arthur, 1994; McDaniel et al., 1994; Wiesner & Cronshaw, 1988) , it would be interesting to see whether they also result in the same overall level of adverse impact and whether that level varies depending on the level of cognitive ability reflected in the interview ratings. Eventually, it may be possible to identify or design interview formats that maintain high validity while reducing the level of adverse impact.
Limitations of this investigation should be noted. First, the size of our dataset was relatively modest, even after an extensive search, and a larger dataset would have been desirable. However, it is unlikely that many more studies could have been found given the difficulty noted by Hunter and Hunter (1984) in finding studies that reported correlations among predictors. Second, different cognitive ability tests were used in the interview studies, and this may have added "noise" to the data. Such noise might have increased the residual variances and could help explain why the percentages of variances accounted for by artifacts was relatively low. Ideally, the same general cognitive ability test would be used in a study of this nature. Third, we found only one comprehensive structured interview study. This prohibited us from analyzing it as a separate content category. Fourth, meta-analysis as a technique is by nature correlational, and drawing causal inferences from findings should always be done with caution. Findings represent average trends across a diversity of interview conditions, and the outcome for any one individual situation can vary from these trends.
Nonetheless, these results here do make a significant contribution to the interview literature. At a conceptual level, they provide understanding of the relationship between interviews and cognitive ability and the characteristics that moderate this relationship. At a more pragmatic level, they suggest when the interview is likely to have both validity and incremental validity, thereby allowing design of optimal selection strategies. In short, results of this investigation have provided an important first step in establishing construct validity of the interview.
